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length of the line ; although  the traffic was of the most  favourable 
description, being all down-hill, with full loads, the whole  of 
the receipts of that portion of the line, taken at one  penny per  ton 
per mile, were absorbed by the working expenses, nothing what- 
ever being left for interest on the cost of the rolling stock. If 
the  loads  had been up-hill, he believed that  the working expenses 
alone would have amounted to threepence, or fourpence per ton 
per mile, and with gradients of 1 in 10, to from one shilling to 
eighteen-pence per ton per mile. I n  fact, it was questionable, 
under such circumstances, whether horse-power and carts would 
not beat  the locomotive, in point of economy, though of course on 
a long  line of railway, it would be most undesirable to introduce a 
break of gauge. It was undoubtedly more economical to employ 
locomotive power on the’canterbury  and  Whitstable branch, where 
the amount of traffic was so inconsiderable. On the Oldham In- 
cline, the necessity of preserving an unbroken communication was a 
justification for the use of the locomotive, the cost of which in such 
a case must  be considerable. On the incline of 1 in 26 near 
Li’ege, a perfect system of stationary  engines  had been in use for 
many years. The  Belgian government, feeling the inconvenience 
of that system, had  abandoned it, and  substituted  the locomotive ; 
but such was the uncertainty of the power, in  meeting  the  irregu- 
larities incident  to the traffic, that  the  stationary engines had been 
again  resorted to. Mr. Cabrey  haa introduced a very efficient system 
of breaks, by applying a shoe to  the wheels, and  he believed some 
of a similar  character were about  to be tried on the  North-Eastern 
Railway. I n  conclusion, he expressed thc opinion, that there was 
no difficulty in designing engines to surmouut any gradient that, 
was required. The question was only one of cost of working, and 
reduction of the speed. The Engineer  must be entirely guided by 
the local circumstances. If it was desirable to avoid a break in 
the communication, then, on the one hand, a long and expensive 
tunnel  had to be  set  against  the grcat and constant cost of working 
the locomotive engines up steep gradients, and the engineer had 
to decide between the two. 
HALL’S APPARATUS FOR WORKING RAILWAY BREAKS. 
After the meeting a model was exhibited of an apparatus, by 
which railway-carriages were coupled together, so as to render  the 
action of the breaks continuous throughout the train, and thus 
allow of the application of three, or four breaks simultancously. 
h longitudinal  square  bar was suspended under each carriage,  the 
connec,tion being made by a universal joint coupling. In making 
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up a train, the break-blocks of the break-vans were screwed up 
close to the rims of the wheels, and  then  the coupling was effected, 
SO as to avoid the possibility of slack. The break-blocks were so 
arranged on the  carriages  that two operated in each direction, so 
that  the  carriages  niight be moved either backwards, or forwards, 
indiscriminately ; but  this was not the case with those attached  to 
the tenders and the break-van. The mode of applying the power 
was similar to  that ordinarily in use. There was a worm-wheel on 
the spindle of the har?dle from the van, working into  the cog-wheel, 
loose on the longitudinal shaft. On this shaft there was also a 
screw working in a loose collar, to which was attached  the  epds of 
one pair of levers, working the arm of a lever, on a fixed shaft, and 
also carrying  the levers to which the blocks were attached. 
November 30, 1858. 
GEORGE P. BIDDER, Vice-President, 
in  the Chair. 
The discussion upon the  Paper, No. 990, “ On Railway  Incline- 
planes in America,” by Mr. ISAAC, having  been  renewed, was 
continued to such a length as to preclude the reading of any 
other communication. 
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